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Chapter 1   
Introduction 
     
An introduction to risk factors associated with emotional and 












effects on wider brain function? Alternatively does the burden of epilepsy create psychosocial challenges that lead to emotional-behavioural difficulties independent of any organic pathology?  Overall, there are currently few firm conclusions with regards to the risk factors for developing emotional or behavioural difficulties in childhood epilepsy and no comprehensive theoretical framework for these exists (Austin & Caplan, 2007). A selective review of risk factors associated with emotional and behavioural difficulties associated with childhood focal epilepsy is presented below. Specifically it focuses on existing evidence with regards to possible risk factors for the development of emotional, conduct, attention-hyperactivity and peer problems in childhood focal epilepsy. In particular the review focuses on epilepsy-specific factors (e.g. age at onset of epileptic disorder), the localisation and lateralisation of the epileptic focus, as well as cognitive functioning. A broad overview of the research evidence related to each potential risk factor is provided first and then available findings are discussed individually with regards to emotional, conduct, attention and social problems. Finally, the specific aims of the study are outlined. 
 
 




The International Classification of Epilepsies recognises four main types of focal epilepsies: temporal lobe epilepsies (TLE), frontal lobe epilepsies (FLE), parietal lobe epilepsies (PLE), and occipital lobe epilepsies (OLE). This classification is not tied to specific causes or aetiologies (with the exception of hippocampal sclerosis in TLE), but rather depends on the epileptogenic focus (see Figure 1.1). TLE is the most common focal epilepsy syndrome in both children and adults and is undoubtedly the most studied in terms of its psychopathological and cognitive profile (Beletsky & Mirsattari, 2012). Most frequently TLE has an onset in childhood or adolescence and is typically characterised by a prolonged and intractable course. Mesial TLE associated with hippocampal sclerosis in particular is recognised as a discrete syndrome, accounting approximately for 70% of all TLE cases (Jokeit et al., 2004). Representing the second largest subgroup of focal epilepsy syndromes, FLE accounts for approximately 30% of the cases (Elger et al., 2004). Finally PLE and OLE are much less frequent and are estimated to account for approximately 5% and 6–8% of individuals with focal epilepsy respectively (Gleissner et al., 2008; Manford et al., 1992).    








on parental report, these studies have demonstrated variable improvements in difficulties with attention and hyperactivity, internalizing and externalizing symptoms and social difficulties (Andresen et al., 2014; Lendt et al., 2000; McLellan et al., 2005; Titus et al., 2013; Williams et al., 1998). Cognitive functioning also appears to benefit from epilepsy surgery, as demonstrated by improvements in overall intellectual functioning (e.g. Hallböök et al., 2013; Ramantani et al., 2013; Skirrow et al., 2011). Furthermore, the freedom from seizures following surgery leads to a significant improvement in quality of life and is the most significant predictor of psychosocial outcome following surgery (Sabaz et al., 2006; Skirrow et al., 2011; Spencer & Huh, 2008; Titus et al., 2013). In contrast, poor seizure control has been associated with a gradual decrease in intellectual functioning and decreased quality of life over time (Bjornaes et al., 2001).   
 
 
1.3 Overview of emotional and behavioural problems associated with focal 












In the late 1980s Hermann and colleagues (1988) proposed a multifactorial model delineating possible mechanisms underlying emotional, behavioural and psychiatric comorbidities in paediatric epilepsy. This model considers epilepsy-related variables (such as age at onset, duration of illness, type of seizure disorder, EEG pattern), demographic variables (such as gender and family income), neuropsychological variables (such as intellectual ability), medication related variables (such as number and types of antiepileptic drugs) and psychosocial variables (such as parents’ marital status). Since then, several studies have shown that epilepsy-related variables, such as seizure control (Austin et al., 1992; Kolfen et al., 2001; Lendt et al., 2000), type of seizure disorder (Aman et al., 1992; Mandelbaum et al., 1997), age at onset (Kolfen et al., 2001; O’Leary et al., 1983), duration of illness (Kolfen et al., 2001), severity of seizure disorder (Turky et al., 2008) are associated with psychopathology in children with epilepsy. Demographic (Alfstad et al., 2011), psychosocial (Aydemir et al., 2011; Ma et al., 2010) and medication (Reijs, 2004; Trimble et al., 2000; Weintraub et al., 2006) risk factors have also been examined. Less is known however about the contribution of cognitive factors to childhood psychopathology in paediatric epilepsy and the effects of the location and lateralization of the epileptic focus. Also, when considering possible risk factors often no distinction is made between different types of mental health problems in relation to various types of epileptic syndromes. 
 
 








additionally associated with sedation and cognitive slowing (Hixson & Kirsch, 2009). Unfortunately, for obvious ethical purposes, it is not possible to study children with unmedicated epilepsy, so all studies to date, including the present one are confounded by medication side effects.  In summary, several characteristics of the epileptic syndrome are likely to influence the development of emotional or behavioural comorbidities in children suffering from epilepsy, including higher seizure frequency, earlier age at onset and longer duration of the epileptic syndrome, as well as the number and type of AEDs taken.   
1.5 Emotional-behavioural difficulties and localisation/lateralisation of 
















plasticity at an early age may account for some of the difficulties encountered in the literature in establishing clear associations between mental health difficulties and the localisation of epileptic pathologies. These efforts may be further compromised by the nature of the focal epileptic syndrome with seizures affecting multiple areas by spreading from the zone of onset into remote brain regions, causing functional changes.    




















2003). Children with mild to moderate cognitive or linguistic deficits without epilepsy are also known to have an increased risk of developing emotional or behavioural problems (Handwerk and Marshall, 1998). There are several theoretical reasons for expecting cognitive ability to be associated to emotional or behavioural difficulties. One is that higher cognitive ability, as problem solving aptitude, is likely to have an impact on how different stressors are perceived, how threat or available resources are assessed or healthier environments and relationships are sought (Masten et al., 1999). Children’s intellectual abilities also play a significant role in their social and academic functioning and development, as well as in their self-esteem and sense of competence (Austin & Caplan, 2007). From a different perspective, neurobiological models of self-regulation propose that ‘higher-order’ cognitive functions play a significant role in self control and modulation of ‘lower-order’ emotional reactions (Banfield et al., 1999; Shamosh et al., 2008). In addition, a relationship between emotional/behavioural and cognitive comorbidities in epilepsy may reflect the effects of underlying structural and/or functional changes in brain areas associated with the seizures and/or the underlying pathology.   
1.7 Specific emotional and behavioural problems associated with focal 




























and ADHD with substantial clinical, cognitive and behavioural overlap between the two clinical presentations, recent neuroimaging studies have identified a specific neural profile related to conduct disorder. Structural and functional imaging studies have suggested that children with conduct disorder show abnormalities in the paralimbic system, comprising ventromedial, lateral orbitofrontal and superior temporal cortices together with specific limbic regions, regulating motivation and emotion control (Arnsten & Rubia, 2012; Rubia, 2011).  
Neuropsychological variables such as poor verbal IQ and poor academic performance have 

















1.8 Current challenges in epilepsy research and thesis overview  






















   
    









bilateral or multifocal epilepsy according to MRI or EEG data or not experiencing epileptic seizures at the time of assessment were excluded from the study. All children had MRI evidence of a structural brain abnormality, consistent with their seizure onset, which allowed us to categorise them as having ‘temporal’ (n=117, 41.6%), ‘frontal’ (n= 64, 22.8%), ‘parietal’ (n= 26, 9.3%), ‘occipital’ (n= 15, 5.3%) or ‘multilobar’ (n= 59, 20.9%) pathology. Due to the relatively small number of cases with parietal and occipital pathology in the cohort, these cases were combined to form one group in the analyses considering the effects of localisation of pathology. Further, 151 (53.5%) of the children or adolescents had left hemisphere pathology and 131 (46.5%) had right hemisphere pathology. The exact numbers of children with left hemisphere or right hemisphere pathology within each lobe can be found below in Table 2.1. Table 2.1. Number of children and adolescents categorised, on the basis of MRI and EEG findings, as having ‘temporal’, ‘frontal’, ‘parietal’, ‘occipital’ or ‘multilobar’ pathology within the left or the right cerebral hemisphere respectively.   
 Hemispheric Side of Pathology  Lobe of Pathology    Left Right    Total 
Temporal 75 42 117 
Frontal 27 37 64 




malformations each accounted for approximately a third of the Temporal epilepsy cases and all together accounted for 93% of all the Temporal epilepsy cases. Focal malformation was the leading pathology associated with Frontal lobe epilepsy as well as Parietal lobe epilepsy, accounting for 62% (n=30) of the Frontal cases and 66% (n=8) of the Parietal cases. Occipital lobe epilepsy was predominantly associated with focal malformation as well as hypoxia/ischaemia. Finally, as expected, patients who had structural abnormalities affecting more than one lobe (multilobar) presented with pathologies which affected larger areas of the brain, such as hypoxia/ischaemia (n=22, 38%), Rasmussen’s encephalitis (n=20, 34%) and hemi-malformations (n=21, 15%). Unfortunately, it was not possible to obtain information with regards to the underlying pathology in 34 cases. Table 2.2. gives a detailed breakdown of the type of pathology corresponding to children with ‘temporal’, ‘frontal’, ‘parietal’, ‘occipital’ or ‘multilobar’ localisation of pathology respectively. See also the Glossary for a brief explanation of the different types of pathology.  Table 2.2. Number of children and adolescents presenting with different types of localised pathology as identified on MRI scans. 
 Localisation of Pathology  
Type of pathology Temporal Frontal Parietal    Occipital Multilobar    Total 
Mesial Temporal Sclerosis 37 0 0 0 0 37 
Tumour  38 9 0 2 0 57 




Data from children and adolescents with focal epilepsy between 3-18 years of age were included in the present study. The mean age at assessment was 10.9 years (sd=3.6). For a frequency distribution of the age at assessment see the histogram in Figure 1. There were 143 (50.7%) boys and 138 (48.9%) girls in the cohort. With regards to handedness 213 (75.5%) of the children were right-handed and 58 (20.6%) were left-handed. Six children were ambidextrous and handedness was not established for 2 children.   The mean age at onset of habitual seizures in the sample was 4.9 years (sd=3.9 years), with 25% (n=69) of the children having had an onset within the first year of life and 63% (n=179) within the first five years of life. By the time of assessment, the children whose data were included in the present study had been experiencing on average habitual seizures for 6.5 years (sd=3.8 years). Figures 2.2 and 2.3 display the frequency distributions for age at onset of habitual seizures and duration (in years) of the epileptic syndrome by the time of assessment in the sample. 




 Figure 2.2. Frequency distribution of age at onset of habitual seizures (in years). 




Seizure frequency in the present study was measured by parental report and represents the reported frequency of epileptic seizures per month during the year prior to assessment. As epileptic seizures can vary substantially from month to month for many affected individuals, the seizure frequency reported here should be treated as an approximate estimate. Overall, the children whose data were used in the present study experienced several seizures per month, with more than half experiencing approximately 40 or more seizures per month. More detailed information with regards to the seizure frequency distribution in the sample is provided in Table 2.3. There was a high degree of variability for seizure frequency within the sample, with the average seizure frequency being 132 seizures per month (sd=218), after taking account of five outlier scores (3SDs above mean) that were treated by Windsorizing (Hasings et al., 1947).   Table 2.3. Number and percentage of children reportedly experiencing “1-10”, “11-42”, “43-150” or “>150” seizures per month in the year prior to assessment.. The seizure frequency groupings were formed so that each group accounts for approximately a quarter of the total cases.  Seizure frequency    No   % 
 1-10 seizures/month 64 25.4 
 11-42 seizures/month 62 24.6  43-150 seizures/month 66 26.2  >150/ seizures/month 60 23.8 Total 252 100%  




















replacement to accommodate children in exceptional cases or for inconsistent/incomplete results which may occur because of interruptions or other unforeseen circumstances. A list and brief description of the subtests included in the Wechsler Intelligence Scales (WPPSI, WISC, WAIS) can be found in Table 2.4.  For each of the subtests, the raw scores are converted to a scaled score which takes into account the age of the individual. Scaled scores range from 1 - 19 with a score of 10 corresponding to the performance of the average child at a given age on that subtest. Scores between 7 and 13 are considered to fall within the average range. When the scores of all subtests are put together they provide a Full Scale IQ (FSIQ) representing an estimate of the child’s overall level of intellectual ability. Composite scores representing the child’s functioning in more discrete domains of cognitive functioning are also produced by splitting the subtests into individual sub-scales.  Table 2.4. List of subtests included in the WPPSI-III, WISC-IV and WAIS-III and supposed abilities measured by each. ‘C’ indicates that a particular subtest is a core subtest and ‘S’ indicates a supplementary subtest for a particular intelligence scale.  
Subtest  Supposed abilities measured WPPSI WISC WAIS 
Verbal IQ     
Information  General information acquired from culture C S C 
Vocabulary The degree to which one has learned, been able to comprehend 
and verbally express vocabulary 
C C C 
Word Reasoning Reasoning with verbal material C S - 
Picture Naming Expressive language ability, word retrieval from long-term memory 
and association of visual stimuli with language. 
C - - 




Comprehension Ability to deal with abstract social conventions, rules and 
expressions 
S C S 
Receptive 
Vocabulary 
Comprehension of verbal directions, auditory and visual 
discrimination, auditory memory, auditory processing and the 
integration of visual perception and auditory input. 
S - - 
Performance IQ     
Block Design Spatial perception, visual abstract processing and problem solving C C C 
Matrix Reasoning Nonverbal abstract problem solving, inductive reasoning, spatial 
reasoning 
C C C 
Picture Concepts Fluid reasoning, perceptual organisation and categorisation C C - 
Object Assembly Visual-perceptual organisation, integration and synthesis of part-
whole relationships, non-verbal reasoning and trial-and-error 
learning 
S - - 
Picture Completion Ability to quickly perceive visual details S S S 
Visual Puzzles Spatial reasoning - - S 
Processing Speed Q    
Coding Visual-motor coordination, motor and mental speed, visual working 
memory 
C C C 
Symbol Search Visual perception/analysis, scanning speed C C C 
Cancellation Visual-perceptual speed - S S 
Working Memory Q    
Digit span Attention, concentration, mental control - C C 
Letter-Number 
Sequencing 
Attention, concentration, mental control - C C 












subtests on the visual scale measure memory for visuo-spatial/non-verbal material and the sum of scores obtained on these subtests produce a Visual Memory Index. Each scale contains two core subtests and one supplemental subtest. Moreover, each subtest in the verbal and visual scale contains both an immediate and a delayed memory component. This allows for separate estimates of immediate memory (memory tested immediately after all the to-be-learnt material has been presented) and delayed memory (retention of learnt information on retesting after a delay) for both visual and verbal information to be obtained. When the scores of all CMS subtests are put together they provide an overall estimate of a child’s general memory ability (General Memory Index). A detailed description of all the CMS core subtests employed in the present study can be found in Table 2.5.   Raw scores from each subtest are converted to a standardized scaled score with a mean of 10 and standard deviation of 3, based on normative data, taking into account the age of the child. Standard scores on CMS are derived on the same scale as WISC–IV composite scores, with a mean of 100 and a standard deviation of 15. Table 2.5. Subtests included in the Children’s Memory Scale (Cohen, 1997) and supposed abilities measured. All subtests have an immediate and a delayed memory component.  
CMS Subtest  Abilities measured 
Verbal Memory Scale  
Stories Learning free recall of stories presented in the auditory modality 
Word Pairs Learning and recall of a list of paired-associate words (semantically unrelated)  
presented in the auditory modality 
Visual Memory Scale 
Dot Locations Learning and free recall of the spatial locations of dots 




Academic Attainments Finally, academic achievement was measured in the present study using selected subtests from the Wechsler Individual Achievement Test, 2nd UK Edition (WIAT-IIUK; Wechsler, 2005), a test frequently used to assess academic strengths and weaknesses. The WIAT-II is a test consisting of several subtests (Word Reading, Pseudoword Decoding, Reading Comprehension, Numerical Operations, Mathematical Reasoning, Spelling, Written Expression, Listening Comprehension, and Oral Expression) each measuring a different facet of academic achievement including reading, writing, oral language and mathematics. In the current study data from five individual subtests of the WIAT-II were used: Spelling, Word Reading, Reading Comprehension, Numerical Operations and Mathematical Reasoning. Performance data for these subtests were available for 234 children and adolescents (100 Temporal cases, 56 Frontal, 33 Parieto-occipital and 44 Multilobar; 126 left hemisphere cases and 108 right hemisphere cases). A brief description of the WIAT-II subtests included in the present study is presented in Table 2.6.  Table 2.6 Wechsler Individual Achievement Test 2nd UK Edition (Wechsler, 2005) subtests which were used in the present study and supposed abilities measured.  
WIAT-II Subtest  Abilities measured 
Literacy   
Word Reading Reading single words 
Reading Comprehension Understanding and interpreting information from written text 
Spelling Writing single words to dictation 
Numeracy 
Mathematical Reasoning Application of mathematical operations to solve problem scenarios 




Administration of each individual WIAT-II subtest yields a raw score which is converted to a scaled score taking into account the age of the child. Scaled scores have a mean of 10 which corresponds to the performance of the average child at a given age on that subtest, and a standard deviation of 3. The WIAT-II is directly linked to the WISC-IV so that a child’s achievements can be compared with what would be predicted from his/her general ability. 
 
 








As the data used were already collected prior to the start of this study, it was not possible to perform a priori power analyses on the reported statistics. The usefulness of retrospective post-hoc power analyses techniques is somewhat controversial (see Thomas, 1997), with the post-hoc power in its simplest form being a function of the p-value (Hoenig & Heisey, 2001). Nevertheless, a series of post-hoc power analyses in relation to the reported regression analyses is reported in this thesis for completeness. Post-hoc power analyses were conducted using the software package, Post-hoc Statistical Power Calculator for Multiple Regression (Soper, 2014).  






   
    
Results   




3.1 SDQ ratings   We first report here observations based on SDQ ratings given by parents. Table 3.1 below provides averages and standard deviations of parental ratings for each of the SDQ domains. Overall, children in this sample (n=282) received the highest ratings by their parents for hyperactivity/inattention problems which were significantly higher than emotional problems (t(277)=8.22, p<0.001), conduct problems t(277)=18.78, p<0.001) and peer relationship problems (t(278)=9.32, p<0.001). This was followed by emotional and peer problem ratings, with no significant difference between them. The lowest ratings were obtained for conduct problems.   Table 3.1. Average ratings and standard deviations (in parentheses) given by parents for each SDQ domain and the classification (‘Normal’, ‘Borderline’ or ‘Abnormal’) in which this average rating falls (n=282).  
  Parental Ratings SDQ scale   Average (sd)  Classification 
Emotional 3.7 (2.6)  Borderline 
Conduct 2.4 (2.1)  Normal 




classification of the level of difficulty (‘Abnormal’, ‘Borderline’ or ‘Normal’) for each SDQ scale based on normative data. Figure 3.1 shows the percentages of children (n=281) falling within the ‘Abnormal’, ‘Borderline’ and ‘Normal’ range for each SDQ scale based on parental ratings.  








Table 3.2 Cross-scale Correlations for SDQ Scores. Spearman’s correlation coefficient values (top rows) and significance levels of the correlations (p; bottom rows) reported (n=282). **Indicates significant correlations with p<0.001. 
 SDQ scale 
 Emotional Conduct   Hyperactivity    Peer  
Emotional 
 
  .281 ** 
  .000 
  .245 ** 
  .000 
  .250 ** 




  .281 ** 
  .000 
 
  .503 ** 
  .000 
  .358 ** 
  .000 
 
Hyperactivity   .245 ** 
  .000 
  .503 ** 
  .000 
 
 
  .360 ** 
  .001 
 
Peer   .250 ** 
  .000 
  .358 ** 
  .000 
  .360 ** 








Table 3.3. Average SDQ parental ratings (and standard deviations in parentheses) for boys (n=143) and girls (n=138) respectively.  
  Gender SDQ scale      Male  Female 
Emotional 3.8 (2.6) 3.7 (2.5) 
Conduct 2.8 (2.3) 2.1 (2.0) 




Table 3.4 Pearson correlation coefficient values (top rows) and significance levels of the correlations (p; bottom rows) between age at assessment and each of the SDQ scales. **Indicates significant correlations with p<0.001. 
 SDQ scale  
 Emotional Conduct   Hyperactivity    Peer    Total 
















correlation was also found between age at onset of habitual epilepsy (after controlling for duration) and the Total difficulties SDQ score (r=-.181, p=0.002), indicating that earlier onset of epilepsy was associated with overall higher levels of emotional and behavioural difficulties, as indicated by parental ratings.  Weak but significant partial positive correlations were found between duration of habitual epilepsy and parental ratings for emotional (r=.163, p=0.006) and peer difficulties (r=.194, p=0.001) indicating that a longer duration of the epileptic syndrome was associated with more emotional and peer difficulties, after controlling for the age at onset of habitual seizures. Surprisingly, a significant negative partial correlation was also found between duration of habitual epilepsy and parental ratings for hyperactivity/inattention difficulties (r=-.198, p=0.001), indicating that longer duration of the epileptic syndrome was associated with less problems in hyperactivity/inattention, after controlling for age at onset of habitual seizures.  Table 3.5. Partial correlation coefficients between age at onset of habitual seizures and ratings on each of the SDQ domains (controlling for duration of habitual epilepsy; top row). Partial correlation coefficients between duration of habitual seizures and ratings on each of the SDQ scales (controlling for age at onset; bottom row). *Indicates significant correlations with p<0.01, **Indicates significant correlations with p<0.001. 
 SDQ scale   
 Emotional Conduct   Hyperactivity    Peer    Total 
Age at onset  












Duration   














Seizure Frequency  We next examined the relationship between seizure frequency and SDQ ratings. Seizure frequency was found to be significantly positively skewed (z=17.65, p<0.01) and thus, a log10 transformation was applied on seizure frequency values, which resulted in the values becoming normally distributed (z=1.58). In order to investigate the relationship between seizure frequency and ratings on each of the SDQ domains, Pearson correlations between seizure frequency and each SDQ score were carried out. The results are presented below in Table 3.6. Table 3.6. Pearson correlation coefficients between seizure frequency and ratings on each of the SDQ domains. Correlation coefficients are presented in the top row and significance values (p) in the bottom row. * Indicates significant correlations with p<0.05, **Indicates significant correlations with p<0.001. 
 SDQ scale  
 Emotional Conduct   Hyperactivity    Peer    Total 


















significant difference on parental ratings for emotional, conduct or peer problems or the total difficulties score.  Table 3.7. Average SDQ parental ratings and standard deviations (in parentheses) for children with Frontal, Temporal, Parieto-Occipital and Multilobar pathology respectively. 
                              Average rating (sd) 
SDQ Scale Frontal Temporal   Parieto-occipital   Multilobar  
Emotional 3.88 (2.7) 3.90 (2.7) 3.05 (2.3) 3.88 (2.3)  
Conduct 2.39 (1.7) 2.39 (1.8) 2.10 (1.9) 2.88 (2.4)  
  Hyperactivity 6.03 (2.8) 4.95 (2.8) 5.07 (3.2) 5.88 (2.4)    Peer 4.14 (2.7) 3.45 (2.5) 3.29 (2.8) 3.69 (2.4)    Total 15.97 (6.5) 14.78 (7.3) 13. 61 (7.7) 16.54 (6.9)   












Table 3.8. Average SDQ parental ratings and standard deviations (in parentheses) for children with left (n=150) and right (n=131) hemisphere pathology.  
  Hemisphere of Pathology SDQ scale      Left   Right 
Emotional 3.7 (2.5) 3.8 (2.7) 
Conduct 2.3 (2.6) 2.6 (2.2) 
  Hyperactivity 5.1 (2.9) 5.7 (2.8)   Peer 3.3 (2.5) 4.5 (2.7)   Total Difficulties 14.5 (7.1) 16.0 (7.1)  












Table 3.9 Means and standard deviations for individual domains of intellectual ability. VIQ=Verbal Intelligence Quotient; PIQ= Performance Intelligence Quotient; WMI= Working Memory Index; PSI=Processing Speed Index; FSIQ= Full Scale Intelligence Quotient; FSIQ/DQ= Full Scale Intelligence Quotient or Developmental Quotient. IQ scale  Mean   sd  N 
VIQ 
 
83.1 18.0 251 
PIQ 81.9 17.8 
 
251 
WMI 84.7 17.3 163 
PSI 82.7 16.5 166 
FSIQ 79.5 18.5 252 FSIQ/DQ 75.9 21.7 275  




Table 3.10. Correlation coefficients and level of significance (p) between the parental SDQ ratings and indices of intellectual ability. *Indicates significant correlations with p<0.01, **Indicates significant correlations with p<0.001. 
 SDQ scale  
 N Emotional Conduct   Hyperactivity    Peer    Total 
VIQ 251 -.192 * 
  .002 
-.265 ** 
  .000 
-.289 ** 
  .000 
-.211 ** 
  .001 
-.351 ** 
  .000 
PIQ 251 -.116 
  .068 
-.244 ** 
  .000 
-.273 ** 
  .000 
-.204 ** 
  .001 
-.309 ** 
  .000 
WMI 163 -.235 * 
  .003 
-.177  
  .024 
-.326 ** 
  .000 
-.115 
  .144 
-.301 ** 
  .000 
PSI 166 -.141 
  .070 
-.110 
  .159 
-.196 * 
  .011 
-.200 * 
  .010 
-.243 ** 
  .002 







  .011 
-.259 ** 
  .000 
-.297 ** 
  .000 
-.217 ** 
  .001 
-.345 ** 
  .000 
FSIQ/DQ 274 -.036 
  .548 
-.224 ** 
  .000 
-.302 ** 
  .000 
-.242 ** 
  .000 
-.306 ** 
  .000 








 Table 3.11. Mean standard scores, standard deviations and available case numbers for Verbal, Visual and General Memory ability composite indices based on performance in the CMS.  
   CMS Composite Index   Mean sd N 
Verbal Memory 
 
82.9 19.3 170 
Visual Memory 92.7 14.1 
 
175  General Memory 83.7 19.4 167   




Table 3.12. Pearson correlation coefficients (top rows) and significance values (bottom rows) between the CMS memory composite scores and the SDQ scales. *Indicates significant correlations with p<0.01, **Indicates significant correlations with p<0.001. 
 SDQ scale  CMS Composite Index Emotional Conduct   Hyperactivity    Peer    Total 
Verbal Memory -.160 * 
  .011 
-.195 * 
  .011 
-.260 ** 
  .001 
-.090 
  .242 
-.278 ** 
  .000 
Visual Memory -.234 * 
  .002 
-.038 
  .623 
-.314 ** 
  .000 
-.173  
  .022 
-.286 ** 




  .003 
-.190 * 
  .014 
-.339 ** 
  .000 
-.144 
  .063 
-.337 ** 
  .000  




Memory performance in the CMS however is known to be highly correlated to intelligence scores measured by Wechsler scales and particularly the FSIQ (Drozdick et al., 2008). In order to investigate the relationship between memory functions and emotional-behavioural difficulties irrespective of intellectual functioning a series of partial correlations were also carried out, investigating the relationship between SDQ scores and CMS memory indices while controlling for FSIQ (See Table 3.13). These revealed that after partialling out the effects of FSIQ, emotional and hyperactivity/inattention difficulty ratings were still significantly negatively correlated to CMS Visual and General memory composite scores, with the highest correlation for both being with Visual Memory.  Table 3.13. Pearson partial correlation coefficients (top rows) and significance values (bottom rows) between the CMS memory composite scores and the SDQ scales, after controlling for FSIQ. *Indicates significant correlations with p<0.05, **Indicates significant correlations with p<0.001. 
 SDQ scale  CMS Composite Index  Emotional Conduct   Hyperactivity    Peer    Total 
Verbal Memory  -.097 
  .210 
-.028 
  .717 
-.086 
  .268 
  .078 
  .318 
-.066 
  .393 
Visual Memory -.179 * 




  .010 
-.072 
  .351 
-.133 








  .014 
 .017 
  .833 
-.138 




Edition (WIAT-IIUK). In the current study performance in the WIAT-II was represented by a Literacy Index, a Numeracy Index and a General Academic Abilities Index. Table 3.14 displays the mean scores achieved in this cohort for the three indices. The distribution of standard scores on the General Academic Attainment index can also be seen in Figure 3.10. Similarly to the intelligence and memory results presented above, the average academic attainment performance was also found to be compromised in this cohort compared to the normative population (mean General Academic Attainments Index = 84, sd=18.6).  A series of Pearson correlations were run to investigate the relationship between academic attainments as measured by the three WIAT-II indices and parental SDQ ratings (see Table 3.15). Overall, emotional and behavioural difficulties as measured by the SDQ were found to be significantly correlated to academic attainments (See Table 3.15 and Figure 3.11). Specifically, emotional and peer difficulties were found to be most highly correlated to the Literacy Index, hyperactivity/inattention difficulties to the Numeracy Index and conduct difficulties to the General Academic Attainments Index.  Table 3.14. Mean standard scores, standard deviations and available case numbers for Literacy, Numeracy and overall Academic Attainment Indices, as measured by the WIAT-II.   
   WIAT-II Index   Mean sd N 
Literacy 
 
84.8 19.7 234 
Numeracy 82.4 19.1 
 




 Figure 3.10.Frequency distribution of the WIAT-II General Academic Attainment Index score for the whole cohort.  Table 3.15. Pearson correlation coefficients (top rows) and significance values (bottom rows) between performance scores in WIAT-II composite index scores and parental ratings in each of the SDQ scales. * Indicates significant correlations with p<0.01; ** Indicates significant correlations with p<0.001. 




  .002 
-.269 ** 
  .000 
-.276 ** 
  .000 
-.240 ** 
  .000 
-.349 ** 
  .000 
Numeracy -.122 
  .070 
-.246 ** 
  .000 
-.306 ** 
  .000 
-.194 ** 
  .004 
-.304 ** 




  .003 
-.271 ** 
  .000 
-.286 ** 
  .000 
-.224 ** 
  .001 
-.348 ** 








Table 3.16. Partial correlation coefficients (top rows) and significance values (bottom rows) between WIAT-II composite index scores and parental ratings in each of the SDQ scales, after controlling for FSIQ. *Indicates significant correlations with p<0.05. 




  .059 
-.117 
  .083 
-.086 
  .198 
-.119 
  .075 
-.147 * 
  .028 
Numeracy   .012 
  .862 
-.066 
  .337 
-.118 
  .082 
-.033 
  .624 
-.048 
  .484 
Academic Attainments  -.106 
  .112 
-.108 
  .106 
-.080 
  .229 
-.084 
  .209 
-.124 
  .062   
















confirmed that with the sample sizes used in the reported regression analyses (n=211-248), the statistical power was equal or larger than .97 in all cases, suggesting that there was more than adequate power (i.e. power >.80) to detect the observed effects.  Table 3.17. Summary of linear regression results, marking the factors (*) that were found to be significant predictors for each SDQ scale. *Indicates significance with p<0.05. Note that not all factors listed on the leftmost column were included in each analysis.  
 SDQ scale Predictors  Emotional Conduct   Hyperactivity    Peer 
Gender  * *  
     Age at onset  * *  
Duration 
 
*  * * 
Frequency    * 
Localisation    *  
Lateralisation    * 






   
    








The presented study partially confirms and extends previous findings regarding predictors of psychopathology in children and adolescents with focal epilepsy disorders. A summary of the main findings is presented and discussed below. The limitations of the presented study are also acknowledged and implications for clinical practice and future research are considered. Unless otherwise indicated, the findings discussed below are based on the results of the multivariate regression analyses. 
 
 
4.2 Emotional and behavioural difficulties in refractory paediatric focal 




Problems with peer relationships was the most frequently reported area of difficulty in this sample, affecting one out of two children in the cohort, with ratings falling in the clinically ‘abnormal’ range for 47% of the cases. The rate of peer difficulties found here is slightly higher than that reported previously by Turky and colleagues (2008) using the same measure (SDQ), who found peer difficulties in 39% of their cases. Hyperactivity/inattention and emotional difficulties were also reported to be very common, present in 39% and 36% of the cases respectively, consistent with the literature highlighting these as areas of main concern for paediatric epilepsy. ADHD is amongst the most frequent behavioural comorbidities in childhood epilepsy (Thome-Souza et al., 2004; Turky et al., 2008; Russ et al., 2012) with reported rates in the literature ranging between 20-40% (Barkley, 1990; Cohen et al., 2012; Hauser et al., 1998). Emotional difficulties are also very frequently reported in paediatric epilepsy (36% in Thome-Souza et al., 2004; 34% in Turkey et al., 2008). Finally, difficulties with conduct were less common in this sample, present in 26% of the cases. Differences in the rate of psychopathologies reported here and in other studies are likely to reflect sampling issues (see below), as well as the use of different rating or diagnostic instruments (see Ott et al., 2003). 
 
 

























In interpreting the results related to seizure frequency and in comparing these results to those of previous studies several methodological limitations need to be taken in consideration. To start with, children in the present series represent mostly the severe end of the spectrum, having frequent enough seizures to warrant surgery. Secondly, seizure frequency was based on parental estimates here, which are unlikely to capture the fluctuating course of the illness, and may possibly be an underestimate, as subtle seizures may often go unnoticed. Finally, longer duration of the epileptic syndrome was specifically associated with more emotional and peer difficulties, irrespective of the age at onset. Previous studies in children, have also found longer duration of epilepsy, but not age at onset of seizures, to be associated with mood difficulties (Baki et al., 2004). It is likely that chronic and longer exposure to real and perceived social stigma, the fear of seizures, the repeated experience of loss of personal control, as well as the effect of epilepsy on many crucial aspects of life (e.g. schooling, transportation, peer relationships), which have all been shown to reduce the quality of life in epilepsy (Schneider & Conrad, 1983), may increase the risk for depression.   
 
 








right frontal regions in social regulation, social cognition and theory of mind (Völlm, 2006), as well as in behavioural regulation and attention (Stefanatos & Wasserstein, 2001). With the exception of the findings described above, and as expected, localization and lateralisation of pathology was overall a weak predictor of mental health outcome in paediatric focal epilepsy. Indeed, localisation of pathology by lobe was not a differentiating risk factor for the presence of emotional or conduct problems. This could suggest a need for examining the influence of localisation and lateralisation of pathology in larger samples (Swinkels et al.,2006). However, it is likely that mental health outcome in paediatric epilepsy may be largely independent of the specific localisation of the epileptic foci, being in fact influenced by disruption in wider range neural networks following the spread of seizures into remote but functionally relevant brain areas (Jokeit et al., 2004). Given the nature of the developing brain, involving constant maturational changes, lack of clear functional localisation and increased neuronal plasticity (D'Souza & Karmiloff-Smith, 2011), future studies focusing on the role of epilepsy localization may in fact be more tailored to the adult population.    
 
 
















test the potential of academic achievement as a predictive factor for mental health in regression analyses. I therefore examined the relationship between academic achievement and emotional or behavioural difficulties through a series of univariate analyses, after partialling out any effects of FSIQ.  Based on previous findings I had hypothesised an association between academic achievement and inattention/hyperactivity as well as conduct problems (Adams et al., 1999; Bassarath, 2001; Nigg, 2005). Despite my predictions however, academic achievement was not found to be related to either inattention/hyperactivity or conduct difficulties, after taking into account the FSIQ. In combination with the robust correlations found between FSIQ and inattention/hyperactivity and also conduct difficulties, this finding may suggest that the FSIQ alone may principally account for variations in inattention/hyperactivity and conduct outcome. I did find here however that lower performance in literacy measures was associated with an overall increased level of emotional and behavioural difficulties (SDQ Total difficulties score).    
















As a final note, a recognized limitation of studies similar to this is the lack of an appropriate control group. On the basis of these data, I cannot definitively determine whether the mental health difficulties presented are based on the epilepsy itself, the underlying pathology or the effects of living with a long-term health condition. To discern whether the epilepsy itself and not the underlying pathology is the major cause of mental health deterioration, a prospective control group with children with similar underlying pathologies but without epilepsy would be needed.  
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Subject: RE: GOSH research project query 
From: Sibylla Warrington-Brown <Sibylla.Warrington-Brown@gosh.nhs.uk> 




I'm very sorry for the delay in getting back to you. 
Yes, as this is a retrospective case note review using anonymised data, you are correct that only 
R&D approval is required, not ethics. 
For case note reviews, we now request that an R&D form is completed in IRAS: 
https://www.myresearchproject.org.uk/ 
Please give the contact person as 'Emma Pendleton', Deputy Director of R&D, with the address 
of the R&D Office. 
If questions in the form are not applicable to a case note review (e.g. A76 regarding Insurance, 
please just detail N/A). 
When you have completed a draft of the form, grateful if you would email me a copy. I will then 
register the study and let you know who will need to authorise the form as the Sponsor's contact 
(apologies, my manager is leaving next week so this will depend on when the form is received). 
The CI will also need to sign the form. When we have the final signed form and it has been 
reviewed, we will be able issue approval. 
I would also be grateful if you would email me a copy of the CI's CV. If this is Prof Vargha-
Khadem, we already hold this, so no need to resend. If you are the CI, grateful if you would 
forward a copy of your CV. 






Research Management and Governance Officer 
Joint Research and Development Office 
Division of Research and Innovation 
Great Ormond Street Hospital for Children NHS Foundation Trust 
UCL Institute of Child Health, 30 Guilford Street, Bloomsbury, London, WC1N 1EH 
Internal T: x2637 - External T: 02079052637 





From: Psychology-Webmaster@rhul.ac.uk [mailto:Psychology-Webmaster@rhul.ac.uk] 
Sent: 17 May 2013 17:53 
To: Sarri, Margarita (2011); Langdon, D 
Cc: PSY - Ethics Admin; Leman, Patrick 






Applicant Name: Margarita Sarri 
 






Glossary               Focal malformation: Disorganized arrangement of tissue types in a focal brain area.   Hemi-malformation: Disorganized arrangement of tissue types in a large area of a brain hemisphere. Hippocampus: A brain area belonging to the limbic system, playing important role in the consolidation of information from short-term to long-term memory and spatial navigation. Hippocampal sclerosis: A neuropathological condition resulting to severe neuronal cell loss and gliosis in the hippocampus. Frequently associated with epilepsy. Hypoxia: A pathological condition in which the brain or a region of the brain is deprived of adequate oxygen supply, leading to neuronal death. Ictal: The period and physiologic state during a seizure. Interctal: The period between seizures Ischaemia: A restriction in blood supply to tissues, causing a shortage of oxygen and glucose, which are needed to keep tissue alive. Mesial Temporal Sclerosis: See Hippocampal sclerosis. Paediatric: The branch of medicine that deals with the medical care of infants, children, and adolescents. Rasmussen's encephalitis: A rare inflammatory neurological disease, characterized by inflammation of the brain, frequent and severe seizures, loss of motor skills and speech, hemiparesis and dementia.  Sturge Webber syndrome: A rare congenital neurological and skin disorder, often associated with port-wine stains of the face, glaucoma, seizures and mental retardation. Normally, affects only one side of the brain. 
